An Mdm2 antagonist, Nutlin-3a, induces p53-dependent and proteasome-mediated poly(ADP-ribose) polymerase1 degradation in mouse fibroblasts.
Nutlin-3a (Nutlin) is an Mdm2 inhibitor and is potent to stabilize p53, which is a tumor-suppressor involved in various biological processes such as cell cycle regulation, DNA repair, and apoptosis. Here we demonstrate that Nutlin treatment in mouse fibroblast cell lines reduces the protein levels of poly(ADP-ribose) polymerase1 (Parp1). Parp1 functions in DNA repair, replication, and transcription and has been regarded as a target molecule for anti-cancer therapy and protection from ischemia/reperfusion injury. In this study, first we found that Nutlin, but not DNA damaging agents such as camptothecin (Cpt), induced a decrease in the Parp1 protein levels. This reduction was not associated with cell death and not observed in p53 deficient cells. Next, because Nutlin treatment did not alter Parp1 mRNA levels, we expected that a protein degradation pathway might contribute to this phenomenon. Predictably, a proteasome inhibitor, MG132, inhibited the Nutlin-induced decrease in the levels of Parp1 protein. These results show that Nutlin induces the proteasomal degradation of Parp1 in a p53-dependent manner. Thus, this study demonstrates characterization of a novel regulatory mechanism of Parp1 protein. This novel regulatory mechanism of Parp1 protein level could contribute to development of inhibitors of the Parp1 signaling pathway.